The difference is much greater than that which can be explained on the bases of a change in elastic modulus with temperature. For example, the median strength determined at -196 0 C was 825,000 psi, while at room temperature it was only '10,000 psi. This is a 60% higher strength at low These fibers, as in all our prior work, will be drawn in our own facility, from a single orifice, The effect of temperature on the relationship between stress and time to fail will suggest the kinds of processes most likely involved in failure.
It is already known from our prior work that the short term strength of fibers is considerably higher at liquid nitrogen temperature (-196°C) than at room temperature. Therefore, the loads applied to fibers in low temperature static fatigue tests will generally be higher than those used at room temperature. In addition, it is anticipated that the effect of stress level on failure time should be much less, and possibly absent altogether at liquid nitrogen temperature. formulating predictive laws or rules, the Contractor should draw on any other useful data in addition to that acquired during this contract.
In particular, the test results on previous
Contract NOw-0641-C FBM should be used wherever applicable."
IV.
PROGRESS TO DATE
A. Fiber Drawing Equipment
Some minor repairs to the electric furnace for melting the glass have been completed and the unit checked out at operating temperature. All glass remaining in the platinum crucible from the previous program has been carefully removed. It was necessary to resort to digestion of the glass in boiling, concentrated sodium hydroxide solution for removal of the last traces of old glass which bonded tenaciously to the platinum. The crucible has since been refilled with E-glass marbles and the melt allowed to fine at 2400OF for about 6 hours. Fibers were drawn continuously at low drawing speeds with no difficulty, but were neither measured nor tested for tensile strength. The equipment is all performing satisfactorily. Thus, we can expect that certain percentages of the fibers will fail almost instantaneously when loads are applied at liquid nitrogen temperature equal to 1.4, 1.6, 1.8, etc. times the median short term room temperature strength. In the absence of any fatigue phenomena, these percentages would be the only fibers to fail under the given loads regardless of the test duration.
For the tests in active desiccant at room temperature, there will be need again for some preliminary experimentation to determine a proper load range. Although the existing data are quite meager, we should expect that loads somewhat higher than those used for normal humidity, room temperature tests would be necessary.
All data will be initially plotted as percentage of fibers failed versus time, with load as a parameter.
It is hoped that analyses of the information obtained under the various environments will help us to clarify and extend thw. "heory of failure which applies to 5-glass fibers.
V.
FUTURE PLANS
During the next reporting period, we -hall have the following specific objectives:
